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$(P)$ minimize $f(x)$ (1)
subject to $l_{i}\leq x_{i}\leq u_{i},$ $i=1,$ $\ldots,$ $n$
$x=(x_{1}, \cdots, x_{n})lfn$ $f(x)$ $f$
$l_{i},$ $u_{i}$ $n$ $x_{i}$
$(S)$







$r$ $[0,1]$ 1 $\bullet$ $O$
O.










$\{x^{i}, i=1,2, \cdots, N\}$ Gram-Schmidt
$\{b_{k}, k=1,2, \cdots, n\}$
1 $)$
$c= \frac{1}{N}\sum x^{\dot{t}}$ (4)
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2 $)$
$d_{i}=x^{i}-c$ , $i=1,2,$ $\cdots,$ $N$ (5)
3 $)$ $n$
$V=\{v_{k}|k=1,2, \cdots, n, v_{k}\in\{d_{i}\}\}$ (6)
4 $)$ Gram-Schmidt
$b_{1}= \frac{v_{1}}{\Vert v_{1}\Vert}$ , $b_{i}= \frac{v_{i}-\sum_{k=1}^{1-1}(v_{i},b_{k})b_{k}}{\Vert v_{i}-\sum_{k=1}^{i-1}(v_{i},b_{k})b_{k}\Vert}$, $(i=2, \cdots n)$ (7)




$x^{child}=x^{i}+ \sum_{k\in K}(y, e_{k})e_{k}$ , (8)










$k=1$ ; j $=$randint(l,n);
do {
$x^{child}=x^{child}+(y, b_{j})b_{j\prime}$
$k=k+1$ ; j $=$ (j $+$ l)%n;
$\}$ while $(k\leq n \ \ u(O, 1)<CR)$ ;
3: randint $(p, q)$





















$x_{ij}=\{\begin{array}{ll}l_{i}+(l_{i}-x_{ij})-\lfloor\frac{l_{l}-x_{l}}{u_{\mathfrak{i}}-l_{i}}\rfloor (ui-- li) (x_{ij}<l_{i})u_{i}-(x_{ij}-u_{i})+\lfloor\frac{x_{ij}-u_{l}}{u_{l}-l_{i}}\rfloor(u_{i}-l_{i}) (x_{1j}>u_{i})x_{ij} (otherwise)\end{array}$ (9)
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1 13 $fi$ Sphere $f_{2}\sim f_{4}$ Schwefel 2.22,
Schwefel 1.2, Schwefe1221 $f_{5}$ Rosenbrock 2
3 $f_{6}$ Step $f_{7}$
4 $f_{8}$ Schwefe1226 $f_{9}$ Rastrigin $fio$ Ackley $fi1$
Griewank $fi2\sim fi_{3}$ $f_{8}\sim fi_{3}$
1: $D$ [10]
$D=30$ $f_{i}$ $f_{i_{3}}$














RIDE RIDE SDE $f_{7}$ 10 $f_{3},$ $f_{4}$ 5
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